Since the elucidation of the reaction mechanism of the Karl Fischer titration by Verhoef and Barendrecht,' ,' a number of compounds have been proposed to replace the pyridine in the classical reagent, viz. sodium acetate,3 diethanolamine4 and imidazole.5 These components serve, as the pyridine did, to buffer the titration medium at a pH-value that ensures a convenient overall titration rate and a stable endpoint. Other criteria that determine the usefulness of the reagents are the long-term stability of the solution and the number of classes of compound for which the water determination can be done without problems.
The goal of the investigation described here was the preparation of a new reagent that-just like the original pyridine-containing reagent-would have its buffering action in a more acidic range than that of the reagents mentioned above.
EXPERIMENTAL

Reagents
The following substances were used as received: urea @miss. p.a.), triethanolamine @miss. p.a.) and imidazole (purum) from Fluka, sodium salicylate (zur Analyse) from Merck, triethylamine (puriss.) from Koch-Light, salicyclic acid from ACF, sulphur dioxide from Matheson, and the sodium salt of benzenesulphinic acid from Janssen. The methanol used to prepare the Karl Fischer solvents was reagent grade from Baker, and dried with 3A molecular sieve (Union Carbide) for 24 hr before use. The lithium chloride (Merck, Suprapur) was dried for 24 hr at 150".
The The titration procedure is based on the separate titrant/solvent-reagent system and was performed as follows. The titration vessel was filled with 20 ml of the reagent under study @Or/base/methanol) and pretitrated with the iodine/methanol titrant to a preset end-point (300 mV) with the bipotentiometric detection system, operated with a fixed current in the range 2-3 PA. The value of 300 mV should persist for at least 20 sec. After this pretitration the watercontaining sample was introduced into the titration vessel and the titrator was started again.
The short-term stability of the reagent was checked by measuring the iodine &rant consumption after the stop criterion of the titration was met, by continuing the titration in the "no stop mode". The iodine/methanol reagent was standardized against weighed samples of pure water. The long-term stability of the reagent was checked by periodically measuring the amount of iodine titrant consumed in the pretitrations. Table 1 shows the amount of water that can be titrated in 20 ml of solvents of various compositions, together with the change in pH that accompanies the process.
RJmJLls
A solvent with the composition lit4 urea/ljU SO,/methanol gave inaccurate results because the reaction proceeded very slowly, and was not studied any further.
As can be seen, the urea/sodium salicylate/ SO,/methanol mixture is the most acidic of the reagents tested and the only one that shows overlap in pH-range on the acidic side with the classical pyridine/S02/methano1 reagent as manufactured by Merck. The amount of water that can be titrated in 20 ml of this reagent compares favourably with that for the commercial products not containing pyridine.
The urea/sodium salicylate/SO,/methanol mixture was investigated somewhat further with regard to its stability on storage (Table 2 ) and with regard to the influence of the concentrations of its constituents on the speed of the titration (Table 3) . Table 2 shows that the stability on storage is rather good. No significant increase in the water content of the reagent was observed during the first 4 weeks of storage at room temperature, and only a minor increase after that period.
From Table 3 it can be seen that an increase in the concentrations of urea and sulphur dioxide considerably speeds up the titration of 100 mg of water. At concentrations of urea and sulphur dioxide above l.SM the gain in titration speed levels off. This composition seemed a good compromise between reagent cost and titration speed and was compared with two commercial products in the consecutive titration of a number of actual samples of different chemical classes (Table 4 ). All titrations were performed with 20 ml of reagent as solvent. The sample size varied between 1 and 4 g, depending on the water content. For the entries marked "no problems" in Table 4 , the reproducibility was better than f 1%.
In general the results obtained with the ureacontaining reagent are comparable with those obtained with the commercial reagents. However, for the amine samples there is a significant difference; these can only be titrated successfully in the ureacontaining reagent. It is likely that this is due to the more acidic nature of this reagent. The effect of varying the sodium salicylate concentration was not examined, since the OSM concentration initially used seemed suitable enough.
